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DECLARATION OF PRIOR INVENTION IN THE UNITED STATES TO 
OVERCOME A CITED PUBLICATION 
PURSUANT TO 37 C.F.R. §1-131 



PURPOSE OF DECLARATION 

1 I am a co-inventor of the patent application identified above and 
inventor of the subject matter described and claimed there.n, including of Claims 
17-26, 28-34, and 36-51. 

2 This declaration is being presented to ^'^ tT M . n ^ n in "£ 
reduction to practice of the invention of the patent application identified above .n the 
United States at a date prior to November 21 , 2002. 



FACTS & DOCUMENTARY EVIDENCE 

3 Prior to November 21 , 2002, having earlier conceived of the concept 
of a method of forming an imide hydrogen storage material bj ' 
and an amide, I submitted a record of invention to the legal de P art ^ ^General 
Motors Corporation. To establish the date of conception of the invention of the 
claims ofX patent application, the attached record of inventor, document .s 
suited as Exhibit A. Exhibit A also contains portions of an internal presentation 
Soto and summarizing the record of invention, which was prepared and 



and illustrates our conceived invention. 

4 Prior to November 21 , 2002, our invention was reduced to practice 
and experiments were conducted to generate data detailed in Figures 1 land I 2 of 
me ZeTdentified patent application and in tte 

experimental details regarding lithium imide systems (attached as ^}^ ]^ 
detailed description of the above identified patent application (at 
details how the data was generated to create Figures 1 and 2, respectively^ To 
estabHsh the date of reduction to practice of the subject matter as cla.me h th s 
Sent application, Exhibit B contains laboratory test 

practice prior to November 21 , 2002. The redacted portions of Exh.brt B are dates 
that are all prior to November 21 , 2002. 

DECLARATION 

5 As the person signing below: I hereby declare that all statements 
made herein oi my own knowledge are true and that all statements made on 
SS^aiS belief are believed' to be true; and further 

weTmade with the knowledge that willful false statements and the like _sc .made 
are punishable by fine or imprisonment, or both, under Sect.on 1001 of Title 18 of 
?he Unned States Code, and'that such willful false statements may jeopardize the 
validity of the application or any patent issued thereon. 

SIGNATURE 



Dated- Adjfj-^ 

Dated. 'j Martjn s Meyer 



M. Meyer 37 CFR §1.131 Declaration 
U.S.S.N. 10/824,876 



EXHIBIT A 

37 C.F.R. §1.131 Declaration of Martin S. Meyer 
U.S. S.N. 10/824,876 entitled "Imide/Amide Hydrogen Storage Materials and Methods." 
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Date: ^mbm-m* q 
Subj: R&D and Planning Record of Invention File No. GP-302578 

To: Kathryn A. Marra 

GM Corporation Legal Staff 
300 Renaissance Center 
M.C. 482-C23-B21 

P.O. Box 300 ,-■ 
Detroit, Ml 48265-3000 

Attached is the Record of Invention entitled "Hydrogen Storage Mediurn" in the 
r^ame(sf of Gregory P. Meisner (430), Frederick E. Pinkerton (430) Mart.n S. 
Meye (430), Michael P- Balogh (460), and Matthew D. Kundrat (A). 



Carol E. Siino 

Intellectual Property Coordinator 
M.C. 480-106-359 
810/986-2520 



Attachment 



Materials & Processes (430) ^^^e-s* #■= W% 

Chemicals Environmental Sdences (460) RECEIVED - 

Aerotek (A) GENERAL MOTORS CORPORATION 



RSD and Planning • General Motors Corporation . 3C500 Mound Road » M.C. 480-105-359 • Warren, Mi 



CONIJDENTJAL AND PRIVILEGED , < 

GENERAL MOTORS ™«No. '_____±£1L 



El 



CORPORATION 

RECORD OF INVENTION 

Invention Title: Hydrogen Storage Meto _ _ ■ 




Meisner _ CifeeD of: 



MHM qm :: - syes dno ^ DHourly Dc _ t 

Social Security No. ggg— - 

Arbor MI 48103 

Home Address- 4660 W. Ellsworth Rd. *?»™> ■ ._ _ ; zipCode 

_ / ^renter Phone No.. (8V226-0626 (j86j_j6_0626 

GM 1 Init: GM Research and D evelopment Center _ , cemitx Number (Area Code) ♦ Number 

CMAdd.ess: ,J^ ~~,UU mi ^.Code: FAX Number ffl^^L 

f . Phone No. 

Non-GM Employer: 4L ' -^r -71 — — r ~ ~ ' (Area Code) + Number 



Non-GM Employer Address: . ___ _ city and State ^pCode 



Inventorm* ' . pinkertbn c5tizenof: ™± 

Name: Fredenck 



Middle Initial Last Name 

~ iM Employee: _ Yes QNo {_] Salary □ Hourly □ Contract 



First Name 

Social Security No. 

HomeAddress: 5*_6J^^ BXISSS^— ^h^T 

GM Phone No. f 8V226-0661 (586)-986-0661 

■ QMUnit: GM Research a nd Development Center __ _ C ««rt* Number (Area Code) + Number 

GM Address: ^O^^Jf^^ - "^ ^S^^ 

■x Phone No. 

Non-GM Employer: • ~s — p!PQ__^SS5^ bB 

Non-GM Employer Address: ... _— — ■ c«y and S_^^ ^ '°' ' U T' &p HA" 

* If there are more than two (2) inventors for this invention use the template at the i of this form. 



CONFIDENTIAL AND PRIVILEGED 

GENERAL MOTORS 
CORPORATION 



File No. 



RECORD OF INVENTION 



Invention Title: Hydrogen Storage Medium 



Inventor §1 

Name: Gregory 

Social Security No. 



Meisner 



Citizen of: USA 



Middle Initial Last Name __,,_,• 

GM Employee: US Yes QNo gl Salary [_!Ho_rly □ Contract 



Home Address- 4660 W. Ellsworth Rd. 



: , Ann Arbor, MI 



48103 



Street 



City 



GM Unit: GM Research and Development Center 

GM Address: 30500 Mound Rd . Warren, MI 48090 
Non-GM Employer: ^_ — 



_ --- _ ipCo __ 

ni^ Phone No. . (8V226-0626 (586>986-0626 _ 

Centrex Number 



(Area Code) + Number 

Mail Code: 480-106-224 j FAX Number (gV Z.?.. - ,031 



Phone No. 



Centrex Number 



(Area Code) + Number 



Non-GM Employer Address: 



City and State 



Inventor #2* 
Name: Frederick 



Pinkerton 



Citizen of. USA 



Social Security No. 

Home Address: 52536 Bordeaux Way 



Middle Initial Last Name 

' ~ M Ernp loyee: _3 Yes □ No _3 Salary □ Hourly □ Contract 



Shelby Township, MI 



48315 



Street 



QMUnit: GM Research and Development Center 
GM Address: 30500 Mound Rd, Warren, MI 48090 

Non-GM Employer: 

Non-GM Employer Address: _________ 



Zip Code 

_______________ 

Centrex Number (Area Code) + Number 

Mail Code: 480-106-224 FAX Number ________________ 

~ Centrex Number 



City and State 
GM Phone No. (8)-226-066I 



/. Phone No. 



- " — ~ ' ~ City and State 

* If there are more than two (2) inventors for this invention use the template at the end of this form. 



-ouuc riu. ^ 




Answer questions 1 - . completing all of them to the best of yo inowledge. 
This invention was first thought of on: fH IK : — — ' 



This invention has been or is expected to be disclosed outside GM on: 
This invention has been used or is committed to be used in production on: 
This invention has been offered for sale outside GM on: NM 



N/A 



Was this invention made while working on a Government Contract? □ Yes g| No 
If yes, identify the government Contract No. N/A 



Identify the product or process in which the invention is incorporated: Hydrogen stora ge, ' Fuel Cells _ 

Stephen J. Swarin, and Gary G. Tibbetts. - 'r 



tofom»tio» bctate fce relent ppo, aft ^h, Iv pay 6 L topra e» B L F V sa fe-»h«te origi M .=d by 

m.t,Al S ,p»»t S ,p»bta.,o,K,^^ f J 1 diselosure ofthis tovMti0D 

yo u, ofters to CM, compemors, s u pp tos, ""J""**^ J™ ^» to potato »d disputes aboto who should 

^S^^ ,0 fc ' bere md "* * ° f "* 



2 of 7 



Answer question 9 thoroughly. 

Describe the invention in sufficient detail so that its nature, operation and usefulness can be und^tood 

TAKach drawings, dia^ Addmonal gu.delines are listed below.) _ . 

This hydrcsm stooge avdlw « based unon the following general reversible chemical reaction: 

2 Af*(NH)J+ xH 3 < r hf*0IH& + M* XfI ' ■ 

where Mis a metal or matures ofmetals(e.g. Li No, Mg Co, Al, 7% Fe.Zn, etc.), is the valence state of thecal or average. 
vaZe state of the metal mixture, N is nitrogen, andH is hydrogen. The essential material is either the metal imtde 
Yl^mJor mixture ofthe metal amide and metal hydride KW^fJ. The absorption or desorption of 
hydrogen is determined/controlled by the temperature and hydrogen pressure of the storage medium. 

We have demonstrated this hydrogen storage medium in the lithium system LijNtJ fr H 3 < > LiNH 2 + LiH. 

This system can be formed from a wide variety of starting materials and preparation techniques including but not limited to the 
following: 

J. Mixing an equal molar ratio oflithium amide (UHHJ and lithium hydride ^ wording to the foUowing reaction, 

LiNHi + LiH < » LijNH + H 3 

We have demonstrated this method in the laboratory. Mixing was accomplished using standard ball milling techniques. 

2. Reacting an equal molar ratio oflithium nitride (LiM and lithium amide (LiNH.J according io the following 
reaction: 

Li}N + LiNHj > 2Li 2 NH 

We have demonstrated this meth^i^iab^atory, Mixingwas accomplished using standard ball milling techniques. 

3. Evolving ammonia from lithium amide (LiNHi) according to the following reaction: 

2LiNH 2 > Li 2 NH*NH 3 

We have demonstrated this method in the laboratory. 

4. Hydridmg lithium nitride (LijNJ according to die fallowing reaction: 

Li}N+2H 7 > LiNHi + 2 LiH 

This method has been demonstrated in the laboratory, but it produces excess lithium hydride which decreases the 

hydrogen storage capacity of the device. 
The lithium system absorbs hydrogen at temperatures of >N5°C and hydrogen pressures of >5-l5KPa and desorbs at 
temperatures > J 25°C and hydrogen pressures < WKPa. 

Mechanicaj ^F.l Kl ncai Devices: Include illustrations assigning reference numbers ^^^J^ * 
refeence numbers in a description that explains how the main elements are connected or related and how they operate. 

Electrical Circuits and Controls: Include circuit diagrams and a functional description. 

rw,t,r Software an^ M. WM f^,rfn, nr Rainess Processes: Include a flowchart or other step-by step overview. 

ChemicaLh^yendons: Identify all essential materials used, and alternatives therefor, in chemical terms - not tradenames 
SS^u^ll sienifkant variables (e.g. temperature, pressure concentrate pH etc.) ofthe process or .at n 
spec^ng operating ranges and the preferred example. Discuss the significance of each vanable. Provide a recipe for at least 
one working example of the invention, 
■■fts File Number (h? 3 C >" 7 f c 



I hereby assign this invention to General Motors Corporation 
and authorize General Motors Corporation to file an application on my behalf. 




^S^-^GNATOKE (ALSO, PRINT NAME) 



mvWrOR -SIGNATURE (ALSO, PRINT NAM&) 

inventor^gnat^, n (also, print name) 



INVENTOR - SIGNATURE J/ ^ (ALSO, PRINT NAMEr 



INVENTOR -SIGNATURE (ALSO, PRINT NAME) 

This invention was reviewed and understood by me: 

AM ' 



r'^^s/ilGN A W ; (A&SO PRINT NAME) 




•2 nd ^ 








TNESS - SIGNATURE 


(ALSO, PRINT NAME) DATE 



Cc' 3*,. s 7? 



Answer 



the following questions if helpful in describing this Invention 



What benefits will be realized by using this invention? 

The benefit of this invention is a feasible hydrogen storage medium for automotive applications. 



What is the state of development of this invention? - , n \ m A 

lithium hydride (LiH) system. 



Hydrogen can be stored either as a compressed gas. cryogen.caify c f ed J^"'"" flu uJ^UtJloN^ NaAlH*. 
i^Wiurfoce^c^™?^ retire high ar 

™^^r^l7^ 



D-ft. *e Uc^ of the fe*. M ,»» ft. M of the prior M »d may identify def.cie.cie, 

i, the prior art that are overcome by this „ mhml Vaventty of Singapore present 

A, the 2002 Materials Research Socle* ^^"S^SsSa" In ,his presentation. Ping Chen presented her work 
her work on -^^"SSSS W nydride (LiW. dauniag that*, 

showing Lithium nitride (LtM absorbs hydrogen forming tunnon "" I WWc , 0 -/ 0 ™ litUm imiri 

reaaiolisreversibU.Onr^^t^r^ 



Inventor # 3 

Name: Martin 



Citizen of: USA 



Social Security No. 
Home Address: 24765 Edgemont 



Middle Initial Last Name 

fcMEmployee: HV«DNo |£3 Salary □ Hourly O Contract 



GM Unit: GM Research and Development 



City and Stale 
GM Phone No. (8>226-2888 

Centrex Number 



Zip Code 
586-986-2888 



GM Address: 30500 Mound Rd, Warren, Ml, 48090 
Non-GM Employer. ■ _ 



(Area Code) + Number 

Mail Code: 480-106-224 FAX Number (8> Xx£ -Zoll 
~~- ' Centrex Number 



Phone No. 



Non-GM Employer Address: 



Inventor # 4 
r-iame: Michael 



Street 



City and State 



(Area Code) + Number 



Zip Code 



Balogh 



Citizen of: USA 



SocialSecurityNo* 

Home Address: 22541 ArdenGlenCt 



Middlelniti- LastName ■ 

LOM Employee: __ Yes Q No (8 Salary □ Hourly □ Contract 



Street '■ 

GM Unit: GM Research and Development Center 
GM Address: 30500 Mound Rd, Warren, MI, 48090 

Non-GM Employer: - 

Non-GM Employer Address: . 



City and State 
GM Phone No. (8)-226-0862 



Zip Code 
(586>986-0862 



Centrex Number (Area Code) + Number 
Mail Code: 480-106-320 FAX Number. (8>226-0817 



Phone No. 



City- 



(Area Code) + Number 



Zip Code 



GENERAL MOTORS CORPORATION 




Inventor #5 

Kundrat Citizenof: ^A_ 



Last Name 

GM Employee: QYes SNo □ Salary □ Hourly B Contract 



__ __, D tumoral 

Name: Matthew ±__ -— 

-7-^^" ^HjWtel^l Last Nam, 

Social Security No. |£L 

_ * vn 48201-1229 
Home Address: 4709 Second Ave., Apt #33 ^^L---^^^ ~ il^T" 

hn , ~ GMPhoneNo. tjfc. MM^^ 

GMUnit: GM Research D evelopment le.ter _ __ Centrex Number (Area Code) + Number 

-226-0817 

Centrex Number 

Phone No. (800)865-3591 

Non-GM Employer: AEROTEK . _ -— — (Area Code) + Number 



GMAdires5 : ^J^U^^^^ «C_« ______*0_ FAX Number ffl^ 

PboneNo. (800)865-359 

Non-GM Employer: AEROTEK . — _ -— — (Area Code) +1 

Non-GM Employer Address: j 33097 ScboolcnA B-Q^i _ Uvo-i^M^^ __ ... . «'™ _ 



RECEIVED 

GENERAL MOTORS CORPORATION 
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13 
IS 



EXHIBIT B 

37 C.F.R. §1.131 Declaration of Martin S. Meyer 
U.S.S.N. 10/824,876 entitled "Imide/Amide Hydrogen Storage Materials and Methods." 
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WITNESSED 
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